Platelet counting by visual methods, either by direct or indirect counting, is recognized to be inaccurate. Yet it must be admitted that these methods, although tedious, have served well for deciding low, normal, or high blood platelet counts in clinical haematology. Further, with experienced observers and by using phase-contrast microscopy, the error of these visual methods can be substantially reduced (Brecher, Schneiderman, and Cronkite, 1953 ).
Yet, when platelet counts are required on highdensity suspensions for experimental purposes, e.g., radioactive or biochemical studies, or when the numbers of platelets in numerous samples require to be counted, visual methods are tedious and timeconsuming. Therefore it was decided to attempt to apply the principle of electronic counting to this problem and it is the purpose of this paper to describe the investigations that have been made into this problem and to describe one method for counting platelets using the Coulter electronic counter. THE VISUAL PLATELET COUNTS (Brecher, Schneiderman, and Cronkite, 1953) A one-twentieth dilution of the sample to be counted is made in a conventional white cell pipette with filtered 1 % ammonium oxalate and mixed by a vibration agitator for three minutes. Platelet counting chambers (Messrs. Hawksley Limited, Improved Neubauer Ruling) are loaded with the diluted specimen and allowed to stand for 30 minutes in a moist chamber before counting. All counts are performed using phase contrast microscopy with a magnification of x 320. 164
The number of platelets in 80 squares (1 square =1/400 sq. mm.) is counted in duplicate.
DILUTION OF PLATELET-RICH PLASMA FOR ELECTRONIC
COUNTING Platelet-rich plasma, 20 c.mm., is added to 100 ml. particle-free 0 85 % saline giving a 1/5,000 dilution. ELECTRONIC COUNTING The 1/5,000 dilution is counted using the Coulter counter with a 50, orifice, aperture current setting 7, and threshold 25. Platelet-free saline is counted to determine the background count due to electronic noise and debris and this value subtracted from the counts obtained for the platelet-containing dilutions. PACKED CELL VOLUME The packed cell volume of the whole blood is determined using the Hawksley highspeed haematocrit centrifuge. PARTICLE-FREE SALINE Normal 0-85 % saline is filtered through a sintered glass filter (Gallenkamp ref. No. 225 x 3) until the particle count, as measured by the electronic counter, is below 5,000/c.mm. Scrupulous attention to cleanliness is imperative at all stages and saline is freshly filtered before each batch of counts.
RESULTS
The effect of varying aperture current setting and threshold on electronic counts of a dilution of platelet-rich plasma is illustrated in Fig. 1 .
The correlation between visual counts and electronic counts on platelet-rich plasma is illustrated in Fig. 2 .
Platelet counts obtained for platelet-rich plasma were corrected to whole blood counts using the following formula:
Whole blood count = platelet-rich plasma count x (100-P.C.V.) 100 The relationship of this calculated value to the visual count on the original whole blood sample is shown in Fig. 3 . The accuracy of replicate visual counts and electronic counts on a single platelet-rich plasma is (Table I) . These indicate that the machine itself is not a significant source of error but that the major error of the method is dependent on the process of dilution. Also there is no significant difference in the accuracy of electronic counting and visual counting. The results obtained by counting known dilutions of a concentrated platelet suspension are illustrated in Fig. 4 . The fall-off in the curve obtained with counts over 1,400,000 c.mm. is probably due to the coincidence ofmore than one platelet passing through the aperture at one time. Coincidence correction factors have not been determined as with suspected counts of over 1 million it would appear simpler to count a 1/50,000 dilution of the platelet-rich plasma.
Counting platelets by the electronic method has not been straightforward. Blockage of the 50,u aperture has been the greatest nuisance during these experiments. Such blockages may be partial and not easily detectable.
Certain manufactured apertures produce a high 'noise' signal level either due to some inherent defect in manufacture or due to the presence of a small crack in the glass around the aperture. When this occurred the division between platelet signals and 'noise' was too small. The only solution has been to discard the faulty tube and test other aperture tubes until a suitable one was found.
Platelets can be counted using a 70,u aperture but the plateaux of the calibration curves were less satisfactory and for this reason the 50,u aperture was preferred.
In our hands E.D.T.A. has proved to be a more satisfactory anticoagulant than citrate when compared by calibration curves and visual counts.
The time and speed of spinning whole blood to separate the platelet-rich plasma is critical. Even using the suggested values, 15 minutes at 900 r.p.m. (60g), significant numbers of platelets have been lost when spinning certain samples. This pheno- The Coulter counter may be used to count the particles in 05 ml. of fluid or in a volume approximately one tenth of this. The variations using the different volumes have been compared on the same blood sample (Table II) . The use of the smaller volume has resulted in a quicker turnover and fewer spoilt counts due to the aperture becoming totally or partially blocked during the counting period.
DISCUSSION
Attempts to count platelets in dilutions of lysed whole blood have been unsuccessful as the lysed red cell ghosts can be detected and counted by this apparatus.
The technique of counting platelet-rich plasma has been successful but is as time-consuming as any direct visual counting method, and it is only when counts have to be done on several dilutions or on several blood samples that time and effort can be saved.
The results obtained show that platelets in plateletrich plasma can be counted electronically at least as well as by visual methods, and that it is possible to correlate platelet-rich plasma platelet counts to whole blood platelet counts by using the packed cell volume as the correcting factor.
The error of replicate counts on any given dilution is small (Table I) and it is apparent that the major error in this method lies in the preparation of the 1/5,000 dilution of the platelet-rich plasma (Table I) . Therefore, until some form of automatic dilution apparatus is available the error of platelet counting by electronic methods would appear to be of the same order as visual counting. Before complete reliance can be placed on electronic counts a standard of known particle size and number must be devised to test the counter before each series of counts. Such a standard is desirable for electronic red and white cell counts as well as for platelet counts. Suspensions of particles of known size are available and are being tested but so far no reliable standard has been devised.
In conclusion, the results show that it is possible to count platelets in suspension with acceptable accuracy using the Coulter electronic counter. No doubt better techniques will be soon developed and direct platelet counts of whole blood samples will be possible. 
